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Description

Reresas Techniogy’s HN58V65A seres ail HNS8V66A series e electically erasableand
programmable EEPR/’s organizedas 8192wvord x 8-bit. They haverealized hgh sped, low power
corsumption and high reliability by enploying advancedViINOS memory techrology and CMOS process
andcircuitry techrology. They alsohavea64-byte paye progranming function to make their write
opeations faser.

Features

e Singleswply: 2.7 to 55V
e Access tine:
— 100 ns (nax)at 2.7 V< Vcc <45V
— 70ns(max) at4.5V < Vcc <55V
e Power dsspaton:
— Active: 20mW/MHz (typ)
— Stardby: 110pW (max)
e On-chip latches: address dat, CE, OE, WE
e Automatic byte write: 1 ms (max)
e Automatic page write (64bytes): 10ms (max)
e ReadyBusy
e Data pdling ard Taggle bit
e Data prdection circuit on power oroff
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Features (cont)

e Conformsto JEDEC byte-wide sandad
¢ Reliade CMOS with MNOS:ell tectology
e 10 erasedrite cycles (inpage node)
e 10years dad retention
e Softwaredat protecion
e Write protecion by RES pin (only the HNSBV66A seies)
e Opeating temperairerange:
— HN58V6E5AI/HN58VE6AI Series: —40to +86°C
— HN58V65A-SR/HN58V66A-SR Seres: —20to +85C
e Therearealsolead freeproducts.

Ordering Information

Access time

Type No. 27V<Vcc<45V 45V<Vec<55V Package

HN58V65API-10 100 ns 70 ns 600 mil 28-pin plastic DIP (DP-28)
HN58V66API-10 100 ns 70 ns

HN58V65AFPI-10 100 ns 70 ns 400 mil 28-pin plastic SOP (FP-28D)
HN58V66AFPI-10 100 ns 70 ns

HN58V65ATI-10 100 ns 70 ns 28-pin plastic TSOP(TFP-28DB)
HN58V66ATI-10 100 ns 70 ns

HN58V65AT-10SR 100 ns 70 ns

HN58V66AT-10SR 100 ns 70 ns

HN58V65API-10E 100 ns 70 ns 600 mil 28-pin plastic DIP (DP-28V)
HN58V66API-10E 100 ns 70 ns Lead free

HN58V65AFPI-10E 100 ns 70 ns 400 mil 28-pin plastic SOP (FP-28DV)
HN58V66AFPI-10E 100 ns 70 ns Lead free

HN58V65ATI-10E 100 ns 70 ns 28-pin plastic TSOP(TFP-28DBV)
HN58V66ATI-10E 100 ns 70 ns Lead free

HN58V65AT-10SRE 100 ns 70 ns

HN58V66AT-10SRE 100 ns 70 ns
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Pin Arrangement

HN58V65API Series
HN58V65AFPI Series

— N
RDY/Busy 1 281V, .
A2 Dl e HN58VE5ATI Series
A7 O3 56 CINC HN58V65AT-SR Series
A6 4 25[1A8 Azlzlg 14:I£531
A5 []5 24[1A9 — 183
A0C17 121 A5
A4 6 23[A11 |/08|:18 11:&9
A3 7 22OE /01 10—
I/02 20 9[A12
A2 []8 21[A10 g 21 8— RDY/Busy
A1 9 20[dCE :;825%% é%vlv%c
1/00 11 18[1/06 1/06 I:S»g 44 28
V01 {12 17005 VQL5S =T
/02 13 16[1/04 A10C—28 1= OE
Vss []14 15[1/03 (Top view)
(Top view)
. HN58V66ATI Series
HN58V66API Series
HN58VE6AFPI Series HN58V66AT-SR Series
— A2r—15 141 A3
RDY/Busy 1 ~ 28[Vee A :1? 13 Qg
A12[2 27@AWE A0 12
—_ /o018 111 A6
A7 3 26 JRES |/o1|:;g 18:%2
A6 4 25[1A8 1102 ] N
Vee 21 81 RDY/B
A5 []5 24[A9 ./35:% 75 %C.f uey
A4 6 23[A11 /04 6 WE_
= 24 5 RES
A3 7 22[0E I 2=hs 451 A8
A28 21[1A10 I/g_éggg ggﬁ%
A0 D10 oPior ATES 1= 08
] 194 -
/00 11 18[11/06 (Top view)
/0112 1731/05
/02 13 16[1/04
Vgs [14 15[(31/03
(Top view)
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Pin Description

Pin name Function

AO to Al12 Address input
I/00 to /07 Data input/output
OE Output enable
CE Chip enable
WE Write enable
Vee Power supply
Vss Ground
RDY/Busy Ready busy
RES*! Reset

NC No connection

Note: 1. This function is supported by only the HN58V66A series.

Block Diagram

Note: 1. This function is sugportedby only the HN58V66A series.

- I/00 to I/O7 RDY/Busy
Vee High voltage generator O O O
Ves 7 - | |
RES*'O I/O buffer
OE (O > and
4 \ 4 input latch
E O Control logic and timing ?
WE O
RES*'O—— ¢ + ¢
AtO C —p Y decoder T Y gating
(0]
A5 O—
Address ¢ :
buffer and
latch —p| X decoder Memory arra
A6 O —p ry y
to
A2 (O— ¢
Data latch
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Operation Table

Operation CE OE WE RES*® RDY/Busy I/0
Read Vi Vi Vi Vit High-Z Dout
Standby Vin xx? X X High-Z High-Z
Write Vi ViH Vi VH High-Z to Vo, Din
Deselect Vi ViH ViH VH High-Z High-Z
Write Inhibit X X ViH X — —

X ViL X X — —
Data Polling Vi Vi Vin \r VoL Dout (1/07)
Program reset X X X Vi High-Z High-Z

Notes: 1. Refer to the recommended DC operating conditions.

2. x:Don't care

3. This function supported by only the HN58V66A series.

Absolute Maximum Ratings

Parameter Symbol Value Unit
Power supply voltage relative to Vss Vee -0.6t0 +7.0 \%
Input voltage relative to Vss Vin -0.5** to \%
+7.0%3
Operating temperature range *2 HN58V65AI/HN58VE6AI Topr —40 to +85 °C
HN58V65A-SR/HN58V66A-SR Topr —20 to +85 °C
Storage temperature range Tstg -55to +125 °C

Notes: 1. Vin min:-3.0 V for pulse width <50 ns.

2. Including electrical characteristics and data retention.

3. Should not exceed Vec + 1 V.

Rev.3.00, Feb.02.2004, page 5 of 26

Downloaded from Elcodis.com electronic components distributor

RENESAS


http://elcodis.com/parts/6155845/hn58v66ati-10e.html

HN58V65AI/HN58V66AI/HNS58VE5A-SR/HNS8V6E6A-SR Series

Recommended DC Operating Conditions

Parameter Symbol Min Typ Max Unit
Supply voltage Vee 2.7 — 5.5 \%
Vss 0 0 0 \Y
Input voltage Vi -0.3** — 0.6%° Y,
Vin 2.4¢% Vee +0.3¢% v
Vir? Vec— 0.5 — Vec+10 V
Operating temperature Topr HN58V65AI/HN58V66AI -40 — +85 °C

HN58V65A-SR/HN58V66A-SR  —20 — +85 °C

Notes: 1. Vi min:-1.0V for pulse width <50 ns.
Vip=3.0VforVecc=3.6t055V.

Vin max: Vee + 1.0 V for pulse width < 50 ns.

This function is supported by only the HN58V66A series.
ViL=0.8V for Vece=3.6Vto55V

akrwbn

DC Characteristics

(Ta=-40to +85°C, Vcc =2.710 5.5V HN58V66AI/HN58V66A!,
Ta =-20to +85C, Vcc = 2710 55 V: HN58V66A-SR/HNG8VE6A-SR)

Parameter Symbol Min Typ Max Unit Test conditions
Input leakage current I — — oxt A Vee=5.5V,Vin=55V
Output leakage current Lo — — 2 A Vce =5.5V, Vout =5.5/0.4 V
Standby Vcc current lcct — 1to2 5 wA  CE=Vcc
lcc2 — — 1 mA CE=Vy
Operating Vcc current lccs — — 6 mA  lout = 0 mA, Duty = 100%,
Cycle=1pusatVec=3.6V
— — 10 mA lout = 0 mA, Duty = 100%,
Cycle=1psatVec=55V
— — 15 mA  lout = 0 mA, Duty = 100%,
Cycle=100ns at Vcc =3.6 V
— — 25 mA lout = 0 mA, Duty = 100%,
Cycle=70ns atVec =55V
Output low voltage VoL — — 04 V loo=2.1mA
Output high voltage VoH Ve x 0.8 — — \Y lon = —400 pA

Note: 1. Iy on RES : 100 pA max (only the HN58V66A series)
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Capacitance (Ta =+25°C, f = 1 MHz)

Parameter Symbol Min Typ Max Unit Test conditions
Input capacitance Cin*! — — 6 pF Vin=0V
Output capacitance Cout** — — 12 pF Vout=0V

Note: 1. This parameter is sampled and not 100% tested.

AC Characteristics

(Ta=-40to +85°C, Vcc =2.710 5.5V HN58V65AI/HN58V66A!,
Ta =-20to +85C, Vcc = 2710 55 V: HN58V65A-SR/HNG8VE6A-SR)

Test Conditions

e Inputpuselevels: 04V1024V(Vcc=27t036V),04V1t030V (Ve c=361t055V)
0V to Ve (RES pin*?)

e Input rise andfall time: <5ns

e Input timing refererce lewves : 0.8,1.8V

e Outputload: 1TTL Gae +100pF

e Outputrefaencelevels: 15V, 15V

Read Cycle1 (2.7< Vcc< 4.5V)

HN58VE65AI/HNS58VE6AI

HN58V65A-SR/HN58V66A-SR

-10
Parameter Symbol Min Max Unit Test conditions
Address to output delay tacc — 100 ns CE=0OE =V, WE = Vi
CE to output delay tce — 100 ns OE=V,, WE=Vy
OE to output delay toe 10 50 ns CE=Vy,WE=Vy
Address to output hold ton 0 — ns CE =OE =V, WE = Vj4
OE (CE) high to output float** tpr 0 40 ns CE=Vy, WE=Vy
RES low to output float** 2 torr 0 350 ns CE=OE=V,, WE=Vjy
RES to output delay*? trr 0 450 ns CE=O0E=Vy, WE=Vy
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WriteCyclel (2.7<Vcc<4.5V)

Parameter Symbol Min** Typ Max Unit Test conditions
Address setup time tas 0 — — ns
Address hold time tan 50 — — ns
CE to write setup time (WE controlled) tcs 0 — — ns
CE hold time (WE controlled) ten 0 — — ns
WE to write setup time (CE controlled) tws 0 — — ns
WE hold time (CE controlled) twh 0 — — ns
OE to write setup time toes 0 — — ns
OE hold time toen 0 — — ns
Data setup time tos 50 — — ns
Data hold time toH 0 — — ns
WE pulse width (WE controlled) twp 200 — — ns
CE pulse width (CE controlled) tew 200 — — ns
Data latch time toL 100 — — ns
Byte load cycle taic 0.3 — 30 us
Byte load window taL 100 — — us
Write cycle time twe — — 10¢*  ms
Time to device busy tos 120 — — ns
Write start time tow (0 — — ns
Reset protect time*? trp 100 — — us
Reset high time** ° tres 1 — — us

Notes: 1. tpr and tprr are defined as the time at which the outputs achieve the open circuit conditions and
are no longer driven.

2. This function is supported by only the HN58V66A series.
Use this device in longer cycle than this value.

4. twc must be longer than this value unless polling techniques or RDY/Busy are used. This device
automatically completes the internal write operation within this value.

5. Next read or write operation can be initiated after tpw if polling techniques or RDY/Busy are used.
6. This parameter is sampled and not 100% tested.

7. A6 through A12 are page addresses and these addresses are latched at the first falling edge of
WE.

8. A6 through A12 are page addresses and these addresses are latched at the first falling edge of
CE.

9. See AC read characteristics.

w
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Read Cycle2 (4.5<Vcc<5.5V)

HN58V6E65AI/HNS58VE6AI

HN58V65A-SR/HN58V66A-SR

-10
Parameter Symbol Min Max Unit Test conditions
Address to output delay tacc — 70 ns CE=OE =V, WE = Vj
CE to output delay tce — 70 ns OE =V, WE =V
OE to output delay toe 10 40 ns CE=V., WE=Vy
Address to output hold ton 0 — ns CE=OE=V,,WE=Vy
OE (CE) high to output float*®  toe 0 30 ns CE=Vy, WE=Vy
RES low to output float** 2 torr 0 350 ns CE=OE=V,, WE=Vy
RES to output delay*? trr 0 450 ns CE=O0E=Vy, WE=Vy
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WriteCycle2 (4.5<Vc<5.5V)

Parameter Symbol Min** Typ Max Unit Test conditions
Address setup time tas 0 — — ns
Address hold time tan 50 — — ns
CE to write setup time (WE controlled) tcs 0 — — ns
CE hold time (WE controlled) ten 0 — — ns
WE to write setup time (CE controlled) tws 0 — — ns
WE hold time (CE controlled) twh 0 — — ns
OE to write setup time toes 0 — — ns
OE hold time toen 0 — — ns
Data setup time tos 50 — — ns
Data hold time toH 0 — — ns
WE pulse width (WE controlled) twp 100 — — ns
CE pulse width (CE controlled) tew 100 — — ns
Data latch time toL 50 — — ns
Byte load cycle taic 0.2 — 30 us
Byte load window taL 100 — — us
Write cycle time twe — — 10¢*  ms
Time to device busy tos 120 — — ns
Write start time tow (0 — — ns
Reset protect time*? trp 100 — — us
Reset high time** ° tres 1 — — us

Notes: 1. tpr and tprr are defined as the time at which the outputs achieve the open circuit conditions and
are no longer driven.

2. This function is supported by only the HN58V66A.
Use this device in longer cycle than this value.

4. twc must be longer than this value unless polling techniques or RDY/Busy are used. This device
automatically completes the internal write operation within this value.

5. Next read or write operation can be initiated after tpw if polling techniques or RDY/Busy are used.
6. This parameter is sampled and not 100% tested.

7. A6 through A12 are page address and these addresses are latched at the first falling edge of
WE.

8. A6 through A12 are page address and these addresses are latched at the first falling edge of CE.
9. See AC read characteristics.

w
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Timing Waveforms

Read Timing Waveform

/a p
Address >§ §<
v =+
tacc
- /o
CE \ / t
N OH
tce
— r
OE /
t
toe - DF
_ High
WE
Data Out / / / / Data out valid \
e A\ /
torr
RES *2 wﬁ
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Byte Write Timing Waveform(1) (WE Contolled)
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Byte Write Timing Waveform(2) (CE Controlled)
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Page Write Timing Waveform(1) (WE Contwolled)
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Page Write Timing Waveform(2) (CE Controlled)
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Data Polling Timing Waveform
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Toggle Bit

This device provide anotherfuncion to deermine the internal programming cycle. If the EEPROM is set to
read node during the interral programmirg cycle, 106 will charge from “1” to “0” (toggling) for each
read. When the iterral pragrammirg cycle is firshed, togding of 1/06 will stop andthe devicecanbe
accessibldor next red or program

Toggle Bit Waveform

Notes: 1. I/O6 beghning state is “1".
2. 1/06 erding state will \ary.
3. See ACred characteristics.
4. Any addres locaion can beused, but the addressmust befixed.

Next mode
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Softwar e Data Protection Timing Waveform(1) (in protedion mode)
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Softwar e Data Protection Timing Waveform(2) (in non-protecion mode
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Functional Description

Automatic Page Write

Page-mode write featue allowsl to 64 lytes ofdata to be written into the EEPROM in a sinde write
cycle. Fdlowing the initial byte cycle, aradditional 1 to 63bytes can bwrittenin the sane manner. Each
additional byte load cycle rast ke startedwithin 30 us fromthe precedig falling edge of WE or CE. When
CE or WE is kept high for 100 us after dtainput, the EEPROM eterswrite mode automaticaly and the
input data arewritten into the EEPFOM.

Data Polling

Data pdling indcates tle statis that the EEPROM is in awrite cycle @ not. If EEPFOM is set toread
mode duing awrite cycle, a inversion of the last byte of data outputs from I/O7 o indicate that the
EEPROM is performing awrite opegation.

RDY/Busy Signal

RDY/Busy signal also allowstatusof the EEPROM b bedeternined. The RDYBusy signalhashigh
impedance excet in write cycle ad is lowered td/o, after tte firstwrite sigral. At the end of a write
cycle, the RDYBusy signalchargesstate © high impedance.

RES Signal (only the HN58V66A seies)

When RES is low, the EEPROM cannot bereador programmed. Theefore, daia canbe protecied by
keeping RES low whenVcc is switched. RES should be high during real andprogranming becaiseit
doesnit provide a latch function.

Vee — /| Read inhibit Read inhibit I
\
AES _JJF Y_% N
Program inhibit Program inhibit
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WE, CE Pin Operation

During a write cycle, adresses are latched byetfalling edge of WE or CE, and datis latchedby the
rising edgeof WE or CE.

Write/Erase Endurance and Data Retention Time

The endurance is10° cycles h caseof thepageprogramning and10’ cydes in casef the byte
programmirg (1% cumulative failure rate). Tle data retetion time is more than 10years wlen adevice is
pageprogrammed less han 10* cycles.

Data Protection

To prevent this pheromenon this devicehasa mise cancellation function that cus nase f its width is 15
ns orless.

1. Data Protedion againstNoise on Control Pins (CE, OE, WE) duringOperation
During readot or standly, noise onthe cortrol pins may actas a tigger andturnthe EEPR® to
programming mode bymistake. Be cardul notto allow noise ofawidth of more than 15 nson the
contol pins

Al

. \Y
SN oV

15 ns max
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2. Dataprotedionat V¢ orv/off

When V¢ is turned on or off, noise on the control pins generated by external circuits (CPU, etc) may
act as a tgge and turn th&EEPROM b programmodeby mistake. Topreventthis unintenional

programming, the EEPROM must be kedt in anunprogrammable sate whle the GPU isin an unstable
state.

Note: The EEPROM shaild be keptin unprogranmmable state during Vcc onbff by using CPU RESET

signal
Voo —/ -
\
CPU \
RESET _
* Unprogrammable * Unprogrammable

2.1 Potecion by CE, OE, WE
Torealize the unprogammakbe state, th inpu level of cortrol pins must be teld as shavn in the

table bebw.
CE Vee x X
OE x Vss x
WE x X Vee

x: Don’t care.
Vce: Pull-up to Ve level.
Vss: Pull-down to Vss level.
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2.2 Protecion by RES (only the HNS8V66A seres)
The unprogrenmablestatecan be ealizedby that the CPU's reset gnal inputs directly tothe
EEPROMSsRES pin. RES shoud be ket Vsslevel during Vcc on/off. The EEPROMbre&s off
programming opeation when RES bemmes low, programming qoeration doesn't finishcorecty
in case hat RES falls low during programming operatian. RES should be ket high for 10 ms after
the last dta inpu.

a \
Vee / \
4 N
AES N
Program inhibit Program inhibit
W_
or CE 1 us min| 100 us min 10 ms min
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3. Software dda protecion

To prevent unintentional progranming cawsed by noise generated by external circuits, this devicehas
the sdtwaredata protection function. In sdtwaredat protecion node, 3 bytes of datamust be npu

before write dita as ftlows. And thesebytes can switch the meprotectionmode to the protection
mode. SDP isenalbed if only the 3 byte code is inpt.

Address Data
1555 AA
\’ J
0AAA 55
|2 |’
1555 A0
d )
Write address Write data } Normal data input

Sditwaredata protection mode canbe carceled by inputting the fdlowing 6 bytes. After that, this device

turns to the non-protection made andcanwrite data namally. But whenthe data is inpu in the canceling
cycle,the data camot be written.

Address Data
1555 AA
)
0AAA 55
l l
1555 80
) l
1555 AA
) l
OAf\A 55
1555 20

The software datarptection is nd erabed at the shpment.

Note: Therearesone differencesbeweenReresas Technogy’s andother compary’ s for erabe/disalde

seqerce ofsotware data protection. If there are ay questons please contact with Resas
Tecmology s sales offices.
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Package Dimensions

HN58V6E5API Series
HN58VE6API Series (DP-28, DP-28V)

Unit: mm
35.6
28 36.5 Max 15
i T s Y e e e e N e Y e e I A e A e A
3
S =
) ®lo
<
—
I B L B
1 1.2 14
15.24
1.9 Max 3
=
o
™~
[Te) ’,' \
ol g
72 = g “l\l
3 0.25" 34
2.54+0.25 0.48 +0.10 o o -~
1 T
0°-15°
Package Code DP-28, DP-28V
JEDEC —
JEITA Conforms
Mass (reference value) 4649
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Package Dimensions (cont)

HN58V6E5AFPI Series
HN58V66AFPI Series (FP-28D, FP-28DV)

Unit: mm
18.3
18.8 Max
28 [INANAOMNANNNNAMN 15 XL
<
’ @
O

1JU0UTOUU0OOUTT 14 3 0|

= Q|Q

o|o

1.12 Max 8 Hla

o L

\ ' 9 o

o T
Z
D] 0.15 H
8
*0.40 + 0.08 o
038006 T 020 W)
Package Code FP-28D, FP-28DV
JEDEC Conforms
*Dimension including the plating thickness JEITA —
Base material dimension Mass (reference value) 0.79
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Package Dimensions (cont)

HN58VGE5ATI Series

HN58VE6ATI Series
HN58V6E5AT-SR Series
HN58VE6AT-SR Series (TFP-28DB,

TFP-28DBV)

8.00
8.20 Max

28| nnnnoonnoonnn

—_
(&)

11.80

Unit: mm

*0.22 + 0.08
0.45 Max . 13.40+0.30
b 0°-5 N
‘ i * J 1}
% Bl 53 0.50+0.10| |,
= 010] oSlo &7
= ~loto] oo A
= LIRS
olo Package Code TFP-28DB, TFP-28DBV
JEDEC —
*Dimension including the plating thickness JEITA —
Base material dimension Mass (reference value) | 0.23 g
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RenesasTech nology COI‘p. Sales Strategic Planning Div. Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

Keep safety first in your circuit designs!
1. Renesas Technology Corp. puts the maximum effort into making semiconductor products better and more reliable, but there is always the possibility that trouble
may occur with them. Trouble with semiconductors may lead to personal injury, fire or property damage.
Remember to give due consideration to safety when making your circuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary
circuits, (ii) use of nonflammable material or (iii) prevention against any malfunction or mishap.

Notes regarding these materials
. These materials are intended as a reference to assist our customers in the selection of the Renesas Technology Corp. product best suited to the customer's

application; they do not convey any license under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or a third party.
. Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-party's rights, originating in the use of any product data,
diagrams, charts, programs, algorithms, or circuit application examples contained in these materials.
All information contained in these materials, including product data, diagrams, charts, programs and algorithms represents information on products at the time of
publication of these materials, and are subject to change by Renesas Technology Corp. without notice due to product improvements or other reasons. It is
therefore recommended that customers contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor for the latest product
information before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.

Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corp. by various means, including the Renesas Technology Corp. Semiconductor
home page (http://www.renesas.com).
4. When using any or all of the information contained in these materials, including product data, diagrams, charts, programs, and algorithms, please be sure to
evaluate all information as a total system before making a final decision on the applicability of the information and products. Renesas Technology Corp. assumes
no responsibility for any damage, liability or other loss resulting from the information contained herein.
Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or system that is used under circumstances in which human life
is potentially at stake. Please contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor when considering the use of a
product contained herein for any specific purposes, such as apparatus or systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater
use.
The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in whole or in part these materials.
If these products or technologies are subject to the Japanese export control restrictions, they must be exported under a license from the Japanese government and
cannot be imported into a country other than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the country of destination is prohibited.

. Please contact Renesas Technology Corp. for further details on these materials or the products contained therein.
RENESAS SALES OFFICES
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450 Holger Way, San Jose, CA 95134-1368, U.S.A
Tel: <1> (408) 382-7500 Fax: <1> (408) 382-7501
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Renesas Technology Europe Limited.
Dukes Meadow, Millboard Road, Bourne End, Buckinghamshire, SL8 5FH, United Kingdom
Tel: <44> (1628) 585 100, Fax: <44> (1628) 585 900

Renesas Technology Europe GmbH
Dornacher Str. 3, D-85622 Feldkirchen, Germany
Tel: <49> (89) 380 70 0, Fax: <49> (89) 929 30 11

Renesas Technology Hong Kong Ltd.
7/F., North Tower, World Finance Centre, Harbour City, Canton Road, Hong Kong
Tel: <852> 2265-6688, Fax: <852> 2375-6836

Renesas Technology Taiwan Co., Ltd.
FL 10, #99, Fu-Hsing N. Rd., Taipei, Taiwan
Tel: <886> (2) 2715-2888, Fax: <886> (2) 2713-2999

Renesas Technology (Shanghai) Co., Ltd.
26/F., Ruijin Building, No.205 Maoming Road (S), Shanghai 200020, China
Tel: <86> (21) 6472-1001, Fax: <86> (21) 6415-2952

Renesas Technology Singapore Pte. Ltd.
1, Harbour Front Avenue, #06-10, Keppel Bay Tower, Singapore 098632
Tel: <65> 6213-0200, Fax: <65> 6278-8001

© 2003. Renesas Technology Corp., All rights reserved. Printed in Japan.
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